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(57) ABSTRACT 

The present invention relates to axle and intermediate dif 
ferential mechanisms applicable in vehicles. The inventive 
differential distributes the torque to the driven shafts auto 
matically and in proportion to the loadings without mount 
ing of any additional control means and actuating means. 
The proposed construction includes two hydraulic Volumet 
ric clutches having a common drive part, in which the driven 
parts with immovably connected driven Shafts are placed. 
Each of the hydraulic clutches has its own loop of circulating 
channels, which are separated by means of a common gate 
unit, containing a cylindrical gate with two openings. Two 
guide channels connect the discharged sides of the circulat 
ing channels, the Suction Sides of which being connected to 
Volumetric compensators. The gate blockS hydraulically 
both clutches when the loads on the driven Shafts are equal, 
and releases the leSS loaded shaft in case of breaking the 
balance proportionally to the loading. 

1 Claim, 2 Drawing Sheets 
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HYDRAULIC DIFFERENTIAL 

TECHNICAL FIELD OF THE INVENTION 

The present invention relates to a hydraulic differential, 
which is applicable in the mechanical engineering, espe 
cially in the vehicles. 

BACKGROUND OF THE INVENTION 

The inadequate reactions of the differential mechanisms 
having two degree of freedom, and particularly of the 
mechanical differentials, are caused by their feature to 
transfer the motion to that one of the driven shafts, which is 
Subjected to a lower resistance, while the most of the 
requirements to the differential mechanisms in the vehicles 
are Satisfied by just the opposite, approach. This character 
istic of the differential mechanisms leads to a restriction in 
their operational capabilities and to the necessity of correct 
ing their behavior Typically this drawback is overcame by 
creating mechanisms for blocking the motion of that one of 
the shafts, the Speed of rotation of which is greater, when the 
difference between the rotating speeds of both shafts 
exceeds a preset value. Depending on whether only an 
autoblockage for an axle differential is performed, or a 
precise distribution of the driving torque in case of inter 
mediate axle differentials, there are different rates of con 
Structive complexities and costs. A two clutch differential is 
known, the preSSure on the clutches being adjusted continu 
ously. 
Some constructions combine antiblocking Systems of the 

breaks, antislipping and other Systems based on the estimat 
ing of one and the same parameters, Sensors and actuating 
mechanisms, while Seeking a compromise between the 
consumer requirements and the costs. 

SUMMARY OF THE INVENTION 

The technical problem is solved by a hydraulic differential 
including a drive gear, two volumetric hydraulic clutches, 
carrier housing and two output driven shafts. Both hydraulic 
clutches have a common drive part formed as a casing, in 
which the driven parts with immovably connected driven 
shafts are placed. Each of the hydraulic clutches has its own 
loop of circulating channels, which are separated into Suc 
tion sides and discharge Sides by means of a common gate 
unit, containing a cylindrical bed parallel to the common 
axis of rotation of both clutches. A cylindrical gate with two 
openings is placed into the bed between two Springs. Two 
guide channels connect both ends of the cylindrical bed with 
the discharge Sides of the circulating channels, the Suction 
Sides of which being connected to Volumetric compensators. 

The advantages of the proposed hydraulic differential are 
their automatic adequate and precisely balanced reaction and 
the Simple design. There are not used any special Sensing, 
regulating and actuating means, which lead to a decreasing 
of the cost. 

BRIEF DESCRIPTION OF THE DRAWINGS 

Further in the description an exemplary embodiment of a 
hydraulic differential according to the invention is described 
with reference to the accompanying drawings, where: 
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FIG. 1 is a Section of a hydraulic differential having gear 

Volumetric hydraulic clutches, each containing two gear 
wheels. 

FIG. 2 is a section on line A-A in FIG. 1. 

EXEMPLARY EMBODIMENTS OF THE 
INVENTION 

According to the description and the accompanying draw 
ings the exemplary embodiment of the inventive hydraulic 
differential is constructed as follows: The common drive 
part of the both hydraulic clutches is formed as a casing 1, 
in which the driven parts 2 with immovably connected 
driven shafts are placed. Each of the hydraulic clutches has 
its own loop of circulating channels 3, which are separated 
into Suction sides and discharge Sides by means of a com 
mon gate, containing a cylindrical bed 4 parallel to the 
common axis of rotation of both clutches, and a cylindrical 
gate 5 with two openings is placed into the bed 4 between 
two SpringS 6. Two guide channels 7 connect both ends of 
the cylindrical bed 4 with the discharge sides of the circu 
lating channels 3, the Suction Sides of which being connected 
to Volumetric compensatorS 8. 

OPERATION OF THE DEVICE 

The hydraulic differential operates as follows: The drive 
transmission gear rotates the casing 1 of the hydraulic 
differential with all components contained within 
Volumetric hydromachines embodied as hydraulic clutches 
and the gate, closing both loops of the hydraulic clutches in 
equilibrium State, thus blocking them hydraulically. Each 
variation of the resistance on the driven shafts leads to a 
proportional variation of the pressure in the discharge Sides 
of the circulating channels 3, and through the guiding 
channels 7 this pressure acts to the gate 5, which moves 
towards the loop with a lower pressure and opens it at a 
degree depending on the difference in the loading of the 
driven shafts. During the Subsequent hydraulic deblocking 
of the hydraulic clutch the torque on the less loaded shaft 
decreases, and the torque on the more loaded Shaft increases. 
Thus the torque is precisely distributed without any delay. 
Therefore the Simple designed compact mechanism is appli 
cable to axle differentials and to intermediate axle differen 
tials of all kind of vehicles. 
What is claimed is: 
1. Hydraulic differential comprising: a drive gear, two 

Volumetric hydraulic clutches, a carrier housing and two 
output driven shafts, wherein both hydraulic clutches have a 
common drive part formed as a casting, in which the driven 
parts with immovably connected driven Shafts are placed, 
and each of the hydraulic clutches has its own loop of 
circulating channels, which are separated into Suction sides 
and discharge Sides by means of a common gate unit, 
containing a cylindrical bed parallel to the common axis of 
rotation of both clutches, were a cylindrical gate with two 
openings is placed into the bed between two Springs, and 
two guide channels connect both ends of the cylindrical bed 
with the discharge Sides of the circulating channels, with the 
Suction Sides thereof connected to Volumetric compensators. 


